The conclusion of classical Debye-Huckel theory that a phase separation may occur in highly unsymmetrical plasmas or electrolytes is shown to be lse and to arise from a serious error in the treatment of the interaction of pairs of the most highly charged ions After an approximate correction for this error, no phase separation is predicted.
The classical Debye-Hlickel equation indicates separation into two phases for a plasma or electrolyte with a highly unsymmetrical charge pattern such as the solar plasma including highly ionized iron. Pollock and Alder (1) showed that the Debye-Hlickel equation gave this result for solar conditions and discussed its implications for the solar neutrino dilemma. They also noted that Debye-Huckel theory was not valid for the iron-rich phase; thus a better theory is needed for reliable prediction of the phase behavior of solar plasma.
While the extension of Debye-HUckel theory to be presented below is approximate, it identifies the major correction needed and shows that the indication of phase separation was false. The present theory is based on classical (rather than quantum) mechanics for the translational motion of the ions (including dissociated electrons); in that domain no phase separation is expected.
In a two-component system the possibility of phase separation is determined by the sign of the second derivative of the Gibbs energy with respect to the fraction of one component. One may use any of several alternate measures of composition on a self-consistent basis; we shall use th~ fraction of total particles ~hereby the z+ ion and z electrons comprise the z + 1 p~rticles assigned to that component. This is equivalent to the volume fraction on an ideal gas basis. Thus we wish to obtain for a mixture with a fixed total of N particles 
This expression for g .. is a linear approximation of a lJ Boltzmann exponential in which the exponent is the last term in equation (3) . Thus the simple Debye-Huckel treatment fails if this exponent becomes larger than one for any appreciable range in r.
For the solar plasma it is reasonable to assume that the iron is +24, i.e., retaining only the pair of ls electrons undissociated, but the exact degree of ionization is not important. We also assume T = 1.7 x 10 7 K (1.5 keV) and P = 10 5 ~fuar. Then the radial distri- At very low concentration of iron the factors cFe in equation (4) and c;e in equation (2) are so small that little error is contributed by the Fe-Fe terms to the reciprocal length K or the total excess energy in equation 
